Determinants of cigarette smoking among school adolescents on the island of Java, Indonesia by Bigwanto, Mouhamad et al.
Int J Adolesc Med Health 2015; aop
*Corresponding author: Orapin Laosee, ASEAN Institute for Health 
Development, Mahidol University, 999 Salaya, Phudthamonthon, 
Nakorn Pathom, 73170 Thailand, E-mail: orapin.lao@mahidol.ac.th
Mouhamad Bigwanto: ASEAN Institute for Health Development, 
Mahidol University, Salaya, Phudthamonthon, Nakorn Pathom, 
Thailand; and Faculty of Health Sciences, University of 
Muhammadiyah Prof. DR. HAMKA, Limau II road, Kebayoran Baru, 
South Jakarta, Indonesia
Aroonsri Mongkolcharti and Karl Peltzer: ASEAN Institute for 
Health Development, Mahidol University, Salaya, Phudthamonthon, 
Nakorn Pathom, Thailand
Mouhamad Bigwanto, Aroonsri Mongkolcharti, Karl Peltzer and Orapin Laosee*
Determinants of cigarette smoking among school 
adolescents on the island of Java, Indonesia
DOI 10.1515/ijamh-2015-0036
Received April 24, 2015; accepted July 2, 2015
Abstract
Background: The Integrated Model of Change has suc-
cessfully explained the behavior change process. Ciga-
rette smoking is a social phenomenon, which needs to be 
understood for devising effective preventive strategies.
Objectives: The study aims to apply the Integrated Model 
of Change to determine predictive factors of cigarette 
smoking behavior among school adolescents in Indonesia.
Methods: A school-based cross-sectional study was 
designed to collect data in Banten, Indonesia. A total of 
698 students from eight high schools were recruited by 
multi-stage cluster sampling. The association between 
cigarette smoking and the independent variables was 
examined by multiple logistic regressions.
Results: The majority of respondents (86.4%) were 
between the ages of 15 and 17  years (Mean = 16.4 years; 
SD = 1.01). Approximately half (48.8%) of the students ever 
tried a cigarette while 29.6% were current smokers. Curi-
osity was reported as the main reason for experimenting 
with cigarettes (32%). The significant factors regarding 
current cigarette smoking were attitude [adjusted odds 
ratio (AOR) = 2.68], social norms (AOR = 12.80), self-efficacy 
(AOR = 15.85), and accessibility (AOR = 4.39).
Conclusion: The study revealed social influence and self-
efficacy that were strongly associated with cigarette smok-
ing can help authorities in guiding possible intervention 
programs for school adolescents.
Keywords: adolescents; cigarette smoking; high school; 
Indonesia.
Introduction
The Global Youth Tobacco Survey (GYTS) shows that 
the environmental exposure to tobacco smoke was very 
high in all countries where more than 600,000 thousand 
nonsmokers die each year because of exposure to smoke 
from others (1, 2). In 2013, the World Health Organization 
reported that nearly 80% of the one billion world smokers 
live in low and middle income countries (2). It is estimated 
that by the year 2030, tobacco-related deaths will increase 
to more than eight million per year, and the majority (80%) 
of those deaths will occur in the developing countries (2).
Adolescents have the highest risk in smoking initiation 
and have a potential to become adult smokers in the future 
(3). During this period, there are high levels of risk-taking, 
high exploration, novelty and sensation seeking, social 
interaction, high activity, and play behaviors (4, 5). Several 
studies explained that young individuals will initiate, cul-
tivate, and consolidate smoking habit during the transition 
years between high school and college, and most people 
begin using cigarette before the age of 18 years (6–8).
In 2008, Indonesia had the third largest number of 
smokers in the world, and recently it was reported that more 
than half (51.1%) of the Southeast Asian countries’ smokers 
came from Indonesia (9, 10). Within 10  years (2003–2013) 
the prevalence of smoking among the population 15 years of 
age and above was increased by 4.1% (8, 11, 12), while within 
3  years (2007–2010) the proportion of teenagers who start 
smoking during early teens was increased by 6.8% (8, 11).
Java Island has been reported as the largest tobacco 
producer having the maximum number of smokers in the 
country  (12–14). As a consequence, Java reported higher 
smoking prevalence percentage of daily smokers in the 
population aged 15 years and above (8). In 2010, it was shown 
that 29.6% of the population aged 15 years and above were 
daily smokers and around 65.9% among those who smoke 
daily started smoking between ages 10–14 (19.2%) and 
15–19 (46.7%) years, respectively (8). This situation high-
lighted the public health problem of those adolescents in 
Authenticated | orapin.lao@mahidol.ac.th author's copy
Download Date | 9/12/15 2:46 PM
2      Bigwanto et al.: Cigarette smoking among school adolescents on the island of Java, Indonesia
this area who started smoking and the factors related to 
cigarette smoking.
There are several theories which explain the succeed-
ing stories to justify the problem, predicting factors, and 
how it was influenced by the behavior (15). Glanz has 
reviewed the theories and identified that the most effec-
tive theory used for public health and health promotions 
interventions was the theory based on social and behav-
ioral science (16). The Integrated Model of Change which 
was introduced by Vries et al. (17) is the model that draws 
on the Attitude Social Influence Self-Efficacy Model and 
combines theoretical insights developed from the Planned 
Behavior Theory (18, 19), Social Cognitive Theory (20), 
and Trans Theoretical Model (21). This model stimulates 
the behavioral change process that can be divided into 
three phases: awareness; motivation; and action (22).
There is no single factor that will adequately explain 
the behavior change (16, 23, 24). The model is applied due 
to the ability to explain the complexity of the smoking 
behavior problem by integrating associated factors into 
cigarette smoking. Some studies of the behavior apply-
ing this model show that the model is effectively used in 
designing and evaluating a comprehensive program with 
suggested possible intervention in a particular phase of 
the model (25–27).
Previous studies found that the ownership of  cigarette 
promotion items (28), cigarette advertising exposures 
level (29), attitude (5, 30), social influences (5, 31, 32), self-
efficacy (33), availability, and accessibility (32) was asso-
ciated with smoking. However, we did not have an idea 
how the Integrated Model of Change can explain cigarette 
smoking. The study aims to apply the Integrated Model 
of Change to determine predictive factors to cigarette 
smoking among school adolescents.
Methods
The study design was a school-based cross-sectional survey. Data on 
cigarette smoking among school adolescents were obtained during 
February 2014. Multi-stage cluster sampling was applied where the 
sampling unit is the school. High schools in the country have been clas-
sified into two types: general and vocational high schools. Students 
were recruited from general high school. There were 471 general high 
schools in Banten Province, Java Island that consisted of 196 and 275 
schools in urban and rural area, respectively. Banten province have 4 
districts including Lebak, Pandeglang, Serang District, Tangerang Dis-
trict and 4 cities including Cilegon, Tangerang City, Serang City, and 
South Tangerang. Multi-stage cluster samplings were used to select 
two public and two private schools from Lebak District and South 
Tangerang City. Simple random sampling was employed to select a 
class in grade 10–12. All students in sampling class were approached. 
A total of 698 students from eight schools were recruited in this study.
Instruments
A self-administered questionnaire was adopted from the GYTS and 
The European Smoking Prevention Framework Approach Project 
(5, 34). It consisted of seven parts: 1) the use of cigarette; 2) the own-
ership of promotional items and exposure level of cigarette advertis-
ing; 3) attitudes; 4) social influences; 5) self-efficacy; 6) availability 
and accessibility; and 7) socio-demographic factors. According to the 
Integrated Model of Change, all independent variables were classified 
into four major sections such as information and awareness (part 2), 
motivation (parts 3–5), and ability factors (part 6). With regard to 
validity and reliability, the questionnaire was revised according to 
the comments and suggestions given by three experts. After the pre-
test, some questions were revised, added, and amended.
Part 1 was based on their response to two items. “Have you ever 
tried cigarette smoking, even one or two puffs?” The response choices 
included: (1) I do not smoke; (2) less than 1 cigarette; (3) 1–10 ciga-
rettes; and (4) more than 10 cigarettes. “Non-smoker” status has been 
given for those who have never tried cigarettes – even one puff in 
their lives. Further, whoever smoked was required to answer on the 
days of smoking during the past 30 days. “Former smoker” status was 
given for those who have tried cigarette, but did not smoke during the 
past 30 days, and “current smoker” for whoever smoked during the 
past 30 days (30, 34).
In part 2, the ownership of promotional items based on the ques-
tion: “Do you have something (t-shirt, pen, backpack, lighter, sou-
venir, etc.) with a cigarette brand logo on it?” The response choices 
included “yes” and “no” indicating their ownership of cigarette 
promotional items. Further, exposure levels of cigarette advertising 
were based on nine questions and determined the level of cigarette 
advertising from various sources such as advertising on television, 
internet, movies, radio broadcastings, events, outdoors, and printed 
materials (34). Possible responses were “a lot”, “a few/sometimes”, 
“none”, and “never watch/never attend”.
In part 3, attitudes were assessed by nine interrogative state-
ments. Before answering the question, the following instruction was 
given; “Before answering this part, if you do not smoke, please imag-
ine how smoking would affect you or your decision”. There were three 
negative statements and six positive statements. A higher score refers 
to what the respondent believes on negative effect of smoking (positive 
attitudes). The Cronbach’s alpha for attitude was 0.85 in this sample.
Part 4 was about social influence that consists of four sub- 
sections: social norms; social modeling; social pressure; and the 
rules and discussion about smoking in home and school. First, social 
norms were based on what the student perceived about others’ think-
ing of smoking – whether it is important or not in the society. Eight 
questions have been given, each asked about the perception from 
eight important persons such as mother, father, brother(s), sister(s), 
best friends, friends, and individuals in the same school year. A 
higher score on social norms means smoking behavior does not con-
form to the norms in the society (positive norms). The Cronbach’s 
alpha for social norms was 0.94.
Second, perceived behavior in the social environment from 
eight important persons was given for social modeling. Each state-
ment in the first six questions was measured by two options; “yes” 
and “no” and the last two questions (individuals in the same school 
year and teachers) were measured by five options: “everyone”; 
“most of them”; “some of them”; “a few of them”; and “nobody”. A 
higher score on social modeling means models in society are not pro- 
smoking (positive model).
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Third, another set of eight questions was given to measure the 
social pressure perceived by students from eight important per-
sons and each statement was given with 5-point scale: “very often”; 
“often”; “sometimes”; “a few of times”; and “never”. A higher score 
on social pressure means there is no pressure for smoking in the 
 society (positive pressure).
Fourth, the rules and discussion about smoking in home and 
school were based on six questions. First four questions identified 
the rule of smoking at home and school were measured by seven-
point scale and the remaining two questions identified the discus-
sion of smoking at home and school was measured with two possible 
responses: “yes” and “no”. A higher score in this sub-part means in 
home and school it was never discussed about hazards of smoking 
and prohibition of smoking (positive smoking rules and discussions).
In the fifth part, twelve questions were asked to measure self- 
efficacy (their confidence in refraining from smoking) and the questions 
have been classified into three issues: social self-efficacy; opportunity 
self-efficacy; and emotional self-efficacy. There is a combination of 
positive and negative statements. Higher score on self-efficacy indi-
cates high confidence to refuse smoking (positive self-efficacy). The 
Cronbach’s alpha for self-efficacy was 0.93 in this sample.
There were two sub-section in part 6, availability and acces-
sibility. Availability was based on the obtainability of cigarettes in 
every place near home or school (accessed by only walk) and in every 
local shop such as on the street vendors along the way from school 
to home, markets, and other places. Each statement in the four ques-
tions was measured by two options: “yes” and “no”. Further, three 
questions have been asked to identify accessibility of cigarette. The 
first question was “During the past 30 days, did any shopkeeper 
ever refuse to sell you cigarettes because of your age?” Further, the 
remaining two questions asked about their perception of easy access 
to cigarettes and their testimony about the amount of money they 
had during the past 30 days with responses “yes” and “no”.
Lastly, there were eight questions in part 7. Respondents were 
asked to identify age, gender, grade, accommodation type, person 
living together, mothers’ job, school type, and area. A seven-point 
Likert scale score was used to identify the attitude level, norms, rules 
and discussions of smoking in home and school, and self-efficacy. 
Even though the comparability, equivalence, and estimated between 
5-point and 7-point scales have a similarity of higher polynomials 
and power function (35), Ghiselli (36) suggests that reliability is opti-
mized with seven response categories.
Procedure
The survey was self-administrated by four trained research assistants in 
a classroom setting without the presence of teachers. Informed consent 
was obtained before the questionnaire was distributed. The students 
returned the questionnaires to the research assistants in the class.
Data analysis
All statistical tests were analyzed using SPSS version 16.0 for win-
dows. Independent variables were classified into positive and 
negative based on mean or median. Chi-square tests were used to 
identify the association and measure the strength of the relationship 
between cigarette smoking status and each independent variable. 
Table 1: Respondents’ demographic characteristics.
Characteristics   n  Frequency  Percentage
Age   690   
 15–17     596  86.4
 18–19     94  13.6
 (Mean = 16.4 years; SD = 1.01; Min = 15; Max = 19) 
Accommodation type   687   
 Parents house     657  95.6
 Other typesa     30  4.4
Person living with   686   
 Father or mother supervision     628  91.5
  Without father or mother 
supervision
    58  8.5
Mother’s job   682   
 No work/retirement     435  63.8
 Entrepreneur/private     186  27.3
 Govt. officer, professionals, etc.    61  8.9
a1) Living in relatives’ house; 2) school dormitory; 3) rental house/
apartment.
The independent variables with p-values <0.25 in the bivariate tests 
as suggested by the model in the theory were included in the multi-
variate analysis (37).
Bivariate test results found the possible predictor were ciga-
rette promotional items, advertising exposure level, attitudes, social 
influences (social norms, social modeling, social pressure, and rule 
and discussion about smoking in home and school), availability, 
accessibility, and self-efficacy. All possible predictors were adjusted 
by age, accommodation type, mother’s job, school type, and area. 
Finally, multivariate logistic regressions were used to estimate the 
relationship between various independent variables and cigarette 
smoking status. The AORs and 95% CIs were reported for multivari-
ate analysis.
Results
A total of 698 questionnaires were distributed to high 
school students. The response rate was 100% and 98.8% 
of them were completed answers. Altogether 690 ques-
tionnaires were included for analysis. The majority of 
respondents (86.4%) were between age 15 and 17  years 
(Mean = 16.4 years; SD = 1.01). The majority of students 
live in parents’ home and under the supervision mother 
or father, 95.6% and 91.5%, respectively. Moreover, 
nearly two-thirds (63.8%) of mothers did not have work 
or retirement (Table 1).
Nearly half (48.9%) of the students ever tried ciga-
rettes, while 29.6% of those were current smokers, and 
19.3% were former smokers. Over half (56.4%) of those 
first explore cigarette at the age 7–14 years. Approximately 
one-quarter (32%) of students reported “Curiosity” as a 
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main reason of cigarette experiment. Moreover, 25.5% of 
student smokers reported most often smoke at friends’ 
places while 57.2% obtained cigarette from store or shop.
The association between socio-demographic factors 
and cigarette smoking in bivariate analysis is described in 
Table 2. Gender, age, grade, mother’s job, and school area 
were found to be significantly associated with cigarette 
smoking. In terms of age and grades, students between 18 
and 19 years old and students who have been studying in 
3rd grades were 2.1 (OR, 2.16; 95% CI = 1.38–3.37) and 1.7 
(OR, 1.77; 95% CI = 1.18–2.65) times more likely to smoke 
than those who were younger.
Table 3 shows the association between the ownership 
of promotional items, attitude, social norms, social model, 
social pressures, school and home factors, self-efficacy, 
availability, accessibility, and cigarette smoking. Students 
who have cigarette promotional items were 3.7 times more 
likely to smoke than those who did not have (OR, 3.73; 95% 
CI = 2.46–5.66) and students who have negative attitude 
were 7.8 times more likely to smoke than those with posi-
tive attitudes (OR, 7.85; 95% CI = 5.33–11.55).
In terms of social factors, all variables found statisti-
cally significant association with cigarette smoking. Stu-
dents with negative norms of smoking were 35.3 times 
more likely to smoke (OR, 35.33; 95% CI = 21.34–58.46), 
whereas negative smoking model increased the likelihood 
of smoking to 6.8 times (OR, 6.86; 95% CI = 4.74–9.92). 
Similarly, students who have pressure to smoke were 3.2 
times more likely to smoke (OR, 3.21; 95% CI = 2.28–4.53), 
and students who did not have rules and discussion about 
hazard of smoking at home and school were 4.9 times 
more likely to smoke (OR, 4.94; 95% CI = 3.43–7.10).
With regard to self-efficacy, students who were in 
negative self-efficacy were about 48 times more likely to 
smoke than those with positive self-efficacy (OR, 48.18; 
95% CI = 26.32–88.20) whereas high level of availability 
and accessibility of cigarette increased the likelihood of 
smoking to 3.7 and 7.6 times (OR, 3.72; 95% CI = 2.62–5.28), 
and (OR, 7.64; 95% CI = 4.97–11.75).
Finally, multiple logistic regressions found atti-
tude (AOR, 2.68; 95% CI = 1.42–5.06), social norms (AOR, 
12.80; 95% CI = 6.41–25.56), self-efficacy (AOR, 15.85; 95% 













Age   690         
 18–19   94  44.7  55.3  2.16  1.38–3.37  0.001
 15–17   596  27.2  72.8  1   
Gender   686         
 Male   342  55.6  44.4  31.82  17.57–57.63   < 0.001
 Female   344  3.8  96.2  1   
Grades   690         
 3rd   245  35.5  64.5  1.77  1.18–2.65  0.019
 2nd   217  29.0  71.0  1.31  0.86–2.01 
 1st   228  23.7  76.3  1   
Accommodation type   687         
 Other typesa   30  43.3  56.7  1.88  0.89–3.94  0.091
 Parents house   657  28.9  71.1  1   
Person living with   686         
 Without father or mother supervision   58  27.6  72.4  0.89  0.49–1.63  0.727
 Father or mother supervision   628  29.8  70.2  1   
Mother’s job   682         
 No work/Retirement   435  26.2  73.8  1.36  0.73–2.53  0.011
 Entrepreneur/private   186  38.2  61.8  0.78  0.43–1.40 
 Govt. officer, professionals, etc.   61  31.1  68.9  1   
Type of school   690         
 Private   288  32.3  67.7  1.25  0.89–1.73  0.184
 Public   402  27.6  72.4  1   
School area   690         
 Rural   330  37.0  63.0  1.98  1.42–2.77   < 0.001
 Urban   360  22.8  77.2  1   
a1) Living in relatives’ house; 2) school dormitory; 3) rental house/apartment.
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CI = 7.32–34.31), and accessibility (AOR, 4.39; 95% CI = 2.19–
8.79) to be significant predictors of smoking behavior 
among students (Table 4).
Discussion
This study revealed that 29.6% of students were current 
smokers and 19.3% were former smokers. Nearly half 
(48.9%) of the students have ever tried a cigarette. It is 
a higher prevalence compared to national survey in the 
same age group (18.3%) (12). Similarly, the study preva-
lence revealed higher values when compared to the pre-
vious national surveys; it was reported the prevalence 
of smoking in age 15–24  years old is 24.6% in 2007, and 
26.6% in 2010 (8, 11). This reflects the fact that smoking 
in younger generation is increasing among adolescents 
in Indonesia. The problem arises because of various 













Promotional items   683         
 Yes   113  33.4  79.6  3.73  2.46–5.66   < 0.001
 No   570  24.6  75.4  1   
Cigarette advertising   678         
 High   282  32.6  67.4  1.24  0.89–1.73  0.198
 Low   396  28.0  72.0  1   
 (Median = 10; QD = 5; Min = 0; Max = 18)
Attitudes   680         
 Negative   308  51.3  48.7  7.85  5.33–11.55   < 0.001
 Positive   372  11.8  88.2  1   
 (Mean = 35.93; SD = 9.39; Min = 6; Max = 54)
Social norms   657         
 Negative   251  66.9  33.1  35.33  21.34–58.46   < 0.001
 Positive   406  5.4  94.6  1   
 (Mean = 36.74; SD = 10.99; Min = 0; Max = 48)
Social modeling   672         
 Negative   204  57.8  42.2  6.86  4.74–9.92   < 0.001
 Positive   468  16.7  83.3  1   
 (Median = 7; QD = 3; Min = 2; Max = 13)
Social pressure   678         
 Negative   261  44.1  55.9  3.21  2.28–4.53   < 0.001
 Positive   417  19.7  80.3  1   
 (Median = 32; QD = 3; Min = 0; Max = 32)
Home and school factors  663         
 Negative   200  53.0  47.0  4.94  3.43–7.10   < 0.001
 Positive   463  18.6  81.4  1   
 (Mean = 22; SD = 4.29; Min = 0; Max = 26)
Availability   667         
 High   222  48.2  51.8  3.72  2.62–5.28   < 0.001
 Low   445  20.0  80.0  1   
 (Median = 2; QD = 2; Min = 0; Max = 4)
Accessibility   661         
 High   360  45.8  54.2  7.64  4.97–11.75   < 0.001
 Low   301  10.0  90.0  1   
 (Mean = 1.67; SD = 1.36; Min = 0; Max = 4)
Self-efficacy   653         
 Negative   279  63.4  36.6  48.18  26.32–88.20   < 0.001
 Positive   374  3.5  96.5  1   
 (Mean = 52.48; SD = 16.60; Min = 2; Max = 72)
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reasons ranging from scarcity of prevention programs 
for  adolescents (38) to tobacco industry strategies in tar-
geting young people aiming to recruit more potential 
regular customers. Consequently, smoking culturally 
becomes an internalized habit and acceptable among 
young in  Indonesian society. A qualitative study among 
teenagers aged 13–17 years old in Indonesia explains the 
younger generation’s perception about smoking; the find-
ings emphasized that smoking is common everywhere 
whereas nonsmokers perceived fewer around them. “If I 
don’t smoke, I will feel inferior to my friends, because I’m 
the only one who doesn’t smoke” (39).
Negative attitudes reported as a strong predictor of 
smoking in this study. This is in line with several studies 
conducted among Danish, Malaysian, and Taiwanese 
adolescents which prove that attitude or perception about 
smoking is one of the major values in marking the asso-
ciations of adolescent smoking behavior (5, 30, 40, 41). 
Moreover, more than one-third (39.4%) of students in this 
study believe that smoking makes them feel relaxed when 
in stress. The result suggests even though knowledge 
creates the precondition for change, the environmental 
expectations and beliefs in the consequences of smoking 
are affected in the action phase (19, 42).
Several studies have shown that social influences 
have an association with the adolescent smoking behav-
ior (5, 31, 32). This study had results similar to the previous 
studies where negative norms were revealed as a strong 
predictive factor of cigarette smoking. It was reported 
nearly one-quarter (24.9%) of students perceived negative 
norms with the answer “I definitely should, I should, and 
I should smoke sometimes” from friends where over one-
fifth was perceived from best friends and individuals in the 
same school years, 23.2% and 22.0%, respectively. More-
over, smoking was considered a common style everywhere 
where more than four-fifths (81.4%) of smoking model 
was derived from friends and over two-thirds (64.7%) 
from father. Furthermore, brothers and best friends con-
tributed more than half smoking model, 54.3% and 52.5%, 
respectively. Almost all (92%) students reported that indi-
viduals in the same school year were smokers and about 
three-quarters (70.7%) of students reported their teachers 
smoke either in schoolyard or office.
The study revealed self-efficacy played as a strong 
predictor of cigarette smoking. As has been reported by 
longitudinal study, self-efficacy is an important predictor 
of smoking initiation. The study underlines the impor-
tance of focusing on self-efficacy skills in family preven-
tion programs (33). Furthermore, it also explains about 
self-efficacy expectations; the findings revealed that 
when smokers are with smoking friends, they have very 
low confidence in their ability to refuse smoking (5). In 
terms of smoking behavior, knowledge creates the pre-
condition for change, then additional self-influences are 
needed to change the lifestyle and maintenance them, 
and self-efficacy plays a crucial role in an individual’s 
change (42). Therefore, creating self-efficacy to defend 
initiating of smoking among adolescent group should be 
implemented.
Furthermore, the study reported accessibility as one 
of the smoking predictors. Majority (89.9%) of students 
were allowed when they wanted to buy cigarettes in the 
shop. The study shows lack of law enforcement to sell the 
cigarettes in Indonesia. Previous study also revealed that 
the lack of law enforcement in the province will create cig-
arettes always accessible for adolescents and increase the 
risk of smoking onset (24). Accessibility to cigarette also 
plays an important role for adolescents to maintain their 
social norm for smoking.










Promotional item      
 No   1   
 Yes   0.59  0.28–1.27  0.184
Cigarette advertising      
 Low   1   
 High   0.92  0.48–1.73  0.795
Attitude      
 Positive   1   
 Negative   2.68  1.42–5.06  0.002
Social norms      
 Positive   1   
 Negative   12.80  6.41–25.56   < 0.001
Social model      
 Positive   1   
 Negative   1.94  0.95–3.95  0.067
Social pressure      
 Positive   1   
 Negative   1.32  0.66–2.62  0.420
Family and school factors     
 Positive   1   
 Negative   1.26  0.67–2.35  0.470
Availability      
 Low   1   
 High   1.40  0.73–2.68  0.303
Accessibility      
 Low   1   
 High   4.39  2.19–8.79   < 0.001
Self-efficacy      
 Positive   1   
 Negative   15.85  7.32–34.31   < 0.001
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However, it was the first implementation of apply-
ing Integrated Model of Change in Indonesia. This study 
revealed that motivation and ability factors are strongly 
associated with cigarette smoking. This suggests a com-
prehensive approach for adolescents, where parents and 
teachers can work together in creating a smoke-free envi-
ronment. Moreover, a supportive policy at home, school, 
and where adolescents congregate in order to limit their 
access to cigarette and minimize their motivations are 
needed. This study proves that the model can be explained 
smoking cigarette to guide preventive interventions for 
adolescents in Indonesia.
Limitations
First, this study was a cross-sectional descriptive study; 
the data do not fully explain the process of behavior 
change. Second, self-administrative questionnaire was 
used for data collection; there was some information bias 
due to the fact that not all respondents completed the 
answer. Third, this study was school-based, so the results 
of this study do not represent all adolescents especially 
those who did not attend any school. Finally, as the data 
collection was conducted in schools, prevalence may have 
been under-reported.
Conclusion
This study provides crucial information in identifying 
the most influential factors of cigarette smoking among 
school adolescents. There is an urgent need to reduce the 
number of adolescents who smoke in this area. Attitude, 
social norms, self-efficacy (motivation), and accessibility 
(ability) factors were found to be significantly associated 
with cigarette smoking behavior. The findings of this study 
showed that the problem of cigarette smoking in adoles-
cents appears to be more complicated and requires a com-
prehensive prevention program. The authorities together 
with the communities and families are recommended 
to emphasize integrated interventions. This integrated 
model successfully improves the ability of identifying the 
problem of smoking among adolescents.
On the basis of the findings of this study, suggestions 
for school-health programs can be drawn. Firstly, as ado-
lescents will have a high interaction and communication 
with the peers during adolescence and the fact that most 
often the place of smoking is at a friend’s place, the school 
authority should involve nonsmoker peers in order to 
deliver the knowledge about dangers of smoking addic-
tion and emphasize the negative effects of smoking. The 
study about exploring children’s conception of smoking 
addiction reveals that the fear perception of addiction is 
more effective in preventing smoking among adolescents 
rather than health-effect information (43). Secondly, it is 
a necessity to develop programs in cooperation with local 
authorities and families in order to cultivate self-efficacy 
of adolescents and develop their abilities to perform a 
health-protective behavior from the influences in various 
situations, such as the ability to refuse the cigarette 
offered by peers. The program will be suitable as “being in 
stress” and “feeling lonely” were found as main reasons 
for smoking. Lastly, the study reported that majority of 
students (74.1%) usually buy cigarettes at school or just 
walk nearby. Therefore, ban on selling cigarettes in school 
areas will be required for school authorities and increase 
in cigarette price will be a powerful move to reduce 
smokers’ number among adolescents because they are 
more sensitive to price variations than adults (6).
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